This study examines the presence and causes of the underwriting cycle in Asia. It also compares the characteristics of the underwriting cycle in emerging markets in Asia with its characteristics in developed markets. We found that, first, second-order autoregression results support the existence of the underwriting cycle in Asia. Second, the analysis of premium changes provides some support for the rational expectations/institutional intervention hypothesis. Third, although there is little evidence to prove that the stock markets and interest rates have caused the cycle in Asia, the results seem to indicate that the underwriting cycles in Asian countries are mainly related to the pace of the economic growth in those countries. Fourth, our results with respect to the factors affecting the changes in premiums generally differ from those found for the developed nations.
INTRODUCTION
An underwriting cycle is a repeated sequence of "hard" and "soft" markets in the industry (Harrington and Danzon 1994; Niehaus and Terry 1993) . The sequence may be observed in the prices, profitability, and supply data. In a "hard" market, the supply of insurance coverage shrinks amid high and rising insurance prices and profitability. In a "soft" market, the availability of insurance coverage expands as prices and profits tumble. The underwriting cycle does not necessarily synchronize with the general business cycle. In fact it is much more regular than the general business cycle (Webb 1992) . Many studies have shown that the underwriting cycle does exist in the United States property-liability insurance market (Venezian 1985; Cummins and Outreville 1987; Doherty and Kang 1988; Grace and Hotchkiss 1995; Lamm-Tennant and Weiss 1997) , as well as in other developed countries Lamm-Tennant and Weiss 1997) cycle length is about six to seven years (Smith and Gahin 1983; Venezian 1985; Cummins and Outreville 1987) . Cummins and Outreville (1987) suggest that the underwriting cycle, as observed in the United States and other developed countries, will also be present in other parts of the world through the proliferation of international reinsurance services. However, there has been little research to determine the presence of an underwriting cycle in Asia. This paper seeks to test for the presence and causes of the underwriting cycle in the Asian countries of Japan, Malaysia, Singapore, South Korea, and Taiwan. It is hoped that this study on the underwriting cycle can provide a preliminary understanding of its nature and characteristics in the Asian emerging markets, as well as spearhead more research in this area. Understanding the nature and characteristics of the underwriting cycle will enable the industry and individual companies to be aware of the magnitude of the detrimental effects inflicted by future underwriting cycles. Prospective insurance entrants from the West should be interested in the timing and causes of underwriting cycles that are specific to Asia before they invest in the Asian insurance markets.
The paper is organized as follows: The following section reviews the previous studies on the presence and causes of property-liability insurance underwriting cycles. The next section describes the data and methods employed for testing the hypotheses. The penultimate section presents the empirical results and the final section concludes the paper.
LITERATURE REVIEW

Causes of Underwriting Cycle
The existence of an underwriting cycle has been recognized by researchers. In addition, there have been numerous studies and debates on the causes of the underwriting cycle. Nevertheless, there is no generally accepted view of what the causes are. One school of thought suggests that the causes are irrational behavior like competitor-driven pricing, naive rate-making processes, and capacity constraints. Another school of thought, which is related to the rational expectations/institutional intervention hypothesis, however, does not agree that insurance markets and insurers are irrational. Instead, it suggests that the underwriting cycle is created by external factors and market characteristics that are outside the control of insurers. These factors include data collection, regulatory, policy renewal and accounting lags, interest rates, stock markets, and the general business cycle. Each factor will be briefly discussed in the following subsections.
1
Competitor-driven pricing. Many (e.g., Radach 1988; Fries 1997) have observed that the underwriting cycle was mainly caused by the highly competitive nature of the property-liability insurance industry per se. The consensus is that as competition intensifies, "irrational" insurers often engage in aggressive pricecutting and excessive risk-taking in order to maintain market share. Consequently, the underwriting cycle is caused by periods of excessive competition followed by subsequent cutbacks in supply (Wilson 1981; Berger 1988) . However, Cummins and Outreville (1987) were, in particular, skeptical about the assumption that insurers will, at some point, "decide" to raise rates and cut supply. Cummins and Outreville (1987) criticized this view for not specifying the causal mechanism through which market reversal takes place and they have called for more concrete justifications for this explanation.
Naive rate-making process. Venezian (1985) attributes the cycle to the imperfection of extrapolative methods used in the naive rate-making process. He finds that the United States underwriting profit data follow a second order autoregressive process with a cycle period of about six years. Niehaus and Terry (1993) also find that there is a strong relationship between the premiums and lagged losses. However, they caution that the results, though consistent with Venezian's (1985) hypothesis, might just be an indication that past losses provided information about expected future losses. Cummins and Outreville (1987) also claim that Venezian's (1985) hypothesis implies a certain degree of irrationality on the part of insurers and is inconsistent with the rational expectation hypothesis advocated by modern economic theory developed for other types of financial markets. Furthermore, Venezian's (1985) hypothesis may not be able to explain the presence of underwriting cycles in countries where extrapolative trending procedures are not used.
Capacity constraints. Recent research has shown that underwriting cycles are probably due to capacity constraints in insurance markets. According to Winter (1989) , insurers' ability to supply insurance is largely determined by their internal equity, i.e., surplus. External equity, which is assumed to be more costly than internal equity (see Myers 1984) , will not be issued to increase capacity when there is a reduction in surplus, e.g., due to unexpected losses. Hence, sole reliance on the limited internal equity generates rigidities in insurance output, which results in fluctuation in prices and profits. In a more recent study, Niehaus and Terry (1993) use the time series causality tests to examine hypotheses about the determinants of insurance premiums and causes of the underwriting cycle. They find strong evidence supporting the hypothesis that underwriting cycles are partially due to costly external capital as predicted by Winter (1989) , Cummins and Danzon (1992) , and Gron (1990; .
Data collection, regulatory, policy renewal and accounting lags. In contrast to the three preceding causes of the underwriting cycle, Cummins and Outreville (1987) argue that the underwriting cycle is not caused by "irrational insurers," but is generated by the influence of intervening factors such as data collection lags, policy renewal lags, regulatory lags, and statutory accounting rules. They use a second order autoregressive model incorporating all the four types of lags and find that twelve of the thirteen countries tested exhibit the underwriting cycle with an average cycle length of six to eight years.
Lamm-Tennant and Weiss (1997) also find results that support the rational expectations/institutional intervention hypothesis. They utilize a generalized least squares regression model to analyze the changes of premiums 2 with respect to changes in lagged losses, interest rates, average stock price, 3 real gross domestic products (GDP), concentration ratio, 4 regulations, policy periods, and catastrophic losses of nine developed countries. Specifically, their results indicate that data collection, regulatory, policy renewal and accounting lags, interest rates, real GDP, and stock markets are closely related to the underwriting cycle. They find that the length of the cycle period is largely determined by interest rates, rate regulations, and catastrophic loss growth.
Interest rates. As premiums are a reflection of discounted future losses, any changes in the interest rates would certainly induce changes in the premiums. Hence, interest rates could be a cause of the underwriting cycle (Wilson 1981) . Doherty and Kang (1988) , Smith (1989) , Fields and Venezian (1989) , Doherty and Garven (1992) , Haley (1993) , Conning & Co. (1996) , and Lamm-Tennant and Weiss (1997) have provided evidence to support this hypothesis.
General business cycle. Grace and Hotchkiss (1995) observe that there is an insufficient number of studies on the relationship between the underwriting cycle and the general condition of the economy. Using a cointegration technique, they examine this underlying relationship and find that the property-liability insurance industry is generally linked to the long-run performance of the national economy, but is not linked to short-run shocks in economic variables. Lamm-Tennant and Weiss (1997) also find that the underwriting cycle is related to the changes in real GDP. Webb (1992) , however, suggests that the underwriting cycle does not necessarily synchronize with the general business cycle and is in fact much more regular than the general business cycle.
Research on Underwriting Cycle in Asia
Although the presence of the underwriting cycle is widely tested in the United States and other developed countries, such tests are still scarce for many Asian countries. uses the second order autoregression model (see equation (1) below) and finds the presence of the underwriting cycle in two Asian countries, i.e., Korea and Malaysia. The cycle period is 5 years, 7 months and 5 years, 10 months for Korea and Malaysia, respectively. No underwriting cycle was found for Singapore for the period from 1965 through 1984. However, using Singapore data from 1975 to 1990 , Outtreville (1998 ) finds a cycle of 5.97 years. Kim (1997) , similarly, applied the second order autoregression model to the combined ratio of the South Korean property-liability insurance industry as a whole and to the various lines for the period 1979 through 1995. He finds that the underwriting cycle does not exist in the South Korean property-liability insurance industry in general, although cyclical behavior in the marine line can be observed. The cycle period for the marine line, however, was an unconvincing 0.198. 5 3 Average stock price is the price index of common stocks traded on a national stock exchange reported annually. 4 Concentration ratio is the market share of the top five property-liability insurers. 5 Using Kim's (1997) results, we calculated the cycle period for the South Korean marine line as 12.63 years. Kim (1997) might not have converted the coefficients into radian form before using equation (2) below.
On the other hand, Chen (1997) points out the existence of the underwriting cycle in Singapore through plotting the underwriting profits of the Singapore General (Property-Liability) Insurance Fund from 1975 through 1996 (see Figure  1 ). Specifically, through trend analysis, he finds that the underwriting profits in the Singapore general insurance market do exhibit cyclical behavior with cycle period of about 7 years. However, he did not perform any formal test to confirm his findings.
DATA AND METHODS
Data
Five Asian countries, Singapore, Malaysia, Taiwan, South Korea, and Japan are chosen for this study because their insurance markets are generally more developed than those of other countries in the region. Another important consideration is data availability. The five countries selected have at least twenty-five observations each, while those not included have either a very small data set or incomplete data. We feel that a small data set might yield inconclusive results.
In the case of testing the presence of the underwriting cycle, data are mainly obtained from the insurance yearbooks of the various countries' insurance authorities and institutions. 6 The data for stock price indices, real GDP, and interest rates for the various countries used to test the rational expectations/ institutional intervention hypothesis are obtained from various official publications. 7 
Methodology
We use the second-order autoregressive model proposed by Venezian (1985) 8 to obtain the required parameters for testing the presence of the underwriting cycle. This model is also used in Cummins and Outreville (1987) , but it is used with a different set of assumptions. Specifically, Cummins and Outreville (1987) reconstructed the model with the assumptions that rates are set with rational expectations and that the underwriting cycle is caused by information, policy renewal, regulatory and accounting lags. 9 The model is as follows:
where ∏ t is the underwriting profit in period t, and w t is a random error term. They then suggest that a cycle will be present if a 1 > 0, a 2 < 0 and a 1 2 + 4a 2 < 0 (also see Venezian 1985) . As for the length of the cycle period, it can be expressed as follows:
The ratio of premiums-to-claims is used as a proxy for reported ∏ t , the dependent variable. This ratio quantifies the aggregate economic value of insurance (Frech and Samprone 1980) and reflects the proportionate loading or transactions costs of insurance. We do not use the actual profit ratio because expense data were not available for most of the countries. According to Cummins and Nye (1984) , the use of premiums-to-claims ratio will not be a serious limitation because profit ratios are highly correlated with premiums-to-claims ratio in countries for which both types of data are available. Further, a linear trend variable t, which takes on the value of 1 to n 10 will be added to equation (1) to control for the downward trend in expenses over time (Outreville 1984) . However, as in Cummins and Outreville (1987) , the resulting coefficient of this trend variable will not be discussed because it is just a control variable. The time frame of the test will be from 1970 to 1995, as permitted by data availability.
The strength of this model is that it can provide a simple yet formal way to identify the underwriting cycle. A caveat to this model is that it can also be applied under the assumptions of the Venezian-type hypothesis. Therefore, significant results obtained from this model can only prove the existence of a cyclical behavior. The causes of the behavior cannot be distinguished.
To investigate the causes of the underwriting cycle under the rational expectations/ institutional intervention hypothesis, we will examine the relationship between premium changes and the variables associated with this hypothesis (Lamm-Tennant and Weiss 1997). As such, a pooled cross-section time series model which controls heteroscedasticity across countries and autocorrelation within countries will be estimated. The specification of the generalized least squares (GLS) equation 11 is as follows:
10 n is the number of observations we have. 11 The original model in Lamm-Tennant and Weiss (1997) also includes other variables such as concentration, regulation, policy period and catastrophic losses. Further, the dependent and lagged losses variables in their study are the changes in earned premiums and changes in lagged claims incurred, respectively. These variables are not used in this study because the data are not completely available for most of the countries tested.
where a dummy variable equal to 1 for country i and 0 otherwise n, i and t the number of countries, country and time period respectively ε i,t ρε i,t-1 + µ i,t µ i,t a random error term All in all, equations (1), (2) and (3) will be estimated for the property-liability insurance industry as a whole for the five Asian countries. The by-line results of each country will also be estimated as they are essentially more meaningful (Lamm-Tennant and Weiss 1997) and desirable (Fields and Venezian 1989) . This is because some economic and institutional variables are line-specific (Cummins et. al. 1992) . Further, treating the underwriting cycle as a singular industry-wide phenomenon would result in aggregation bias (Fields and Venezian 1989) . The major lines of insurance included in this study are Marine, Aviation or Transit insurance, Fire insurance, Motor insurance and other lines combined.
FINDINGS
Underwriting Cycle in Asia
The cycle periods for the five countries' overall property-liability insurance business and four major lines are calculated using equations (1) and (2) and reported in Table 1 . Three cycles are found for the overall property-liability insurance business among the five Asian countries tested. These three cycles are from the insurance business of Singapore, Malaysia and Japan and the cycle periods are 7.78, 12.01 and 13.86 years, respectively. We use Singapore underwriting profits to verify the correctness of the length of cycle period calculated, because only Singapore has full data available. Figure 1 plots the trend of the underwriting profits of the Singapore property-liability or general insurance industry from 1965 to 1996. The cycles (starting from the trough) are 1972 to 1979, 1979 to 1986, and 1986 to 1993 respectively, which gives a cycle length of 7 years each as observed by Chen (1997) . This is very consistent with the cycle period of 7.78 calculated for Singapore using equations (1) and (2). This proves that the methodology proposed by Cummins and Outreville (1987) to determine the existence of the cycle and cycle period is fairly accurate and acceptable. In addition, the dependent and independent variables used in the equation are justified. Among the four major lines tested in Singapore, only the Motor insurance business exhibits a cycle (Table 1) . Its cycle length is very similar to that of the overall insurance business (7.78 versus 7.70) . These, together with the fact that Motor insurance represented the main bulk of the overall insurance business (forty percent) in Singapore, suggests that the underwriting cycle in Singapore is largely determined by the cycle of the Motor insurance line.
Malaysia has a cycle period of 12 years for its overall business. This could be due mainly to the cycle period of the Fire insurance, which is the only line in Malaysia that exhibits an underwriting cycle. We find no cycle in the overall business in South Korea and Taiwan, although a cycle of about 5 years is found in the Fire business for South Korea and Motor business for Taiwan.
Our results for Singapore, South Korea and Malaysia generally differ from the early findings of . However, our finding of 7.78 years for Singapore (using data from 1975 to 1996) is similar to a cycle of 6 years (using data from 1975 to 1990) found in his recent study (Outreville 1998, 314) . The cycle period seems to have been lengthened in Singapore recently. Further, our results for South Korea are also different from Kim (1997) , who found that only the marine line exhibits a cycle of 12.63 years (see footnote 5 for explanation). The different results could be traced to the different sample periods, dependent variables and sample sizes used.
Japan's overall property-liability insurance also exhibits a cyclical pattern. In order to validate our results, Table 2 compares them with those of Cummins and Outreville (1987) and Lamm-Tennant and Weiss (1997) . As shown in Table 2 , the cycle period of 13.86 years for Japan is longer than the 7.72 years found by Cummins and Outreville (1987) but shorter than the 18.35 years by Lamm-Tennant and Weiss (1997) . The difference between the two earlier studies could be attributable to the different sample periods and measures of dependent variable used in the studies. The difference between our study and that of Cummins and Outreville (1987) is likely to be due to the different sample periods used (1970 through 1995 versus 1957 through 1979) . The difference could reflect the fact that the underwriting cycle in Japan has lengthened as observed for Singapore, but more detailed information such as rate-making procedures, regulatory constraints, accounting procedures, and their changes over time would be needed to further support this argument. We also find three cycles out of the four major lines of insurance business tested for Japan. They are from the Marine, Aviation or Transit insurance, Fire insurance, and Motor insurance. The average cycle length of the three lines is about 7.30 years. Interestingly, these cycle periods are distinctively different from the cycle period of the overall insurance business of Japan (13.86 versus about 7.30). We attribute these differences to the other longer-tail lines such as the liability business which is not considered in our test. These large discrepancies found in the results of Japan could also be due partly to the 'aggregation bias' inherent in the overall results (Fields and Venezian 1989) . Our by-line results for Japan do not differ very much from those reached in Lamm-Tennant and Weiss (1997) . This shows that using either loss ratio or premiums-to-claims ratio will not affect the results much if we are constrained by data availability.
On the whole, three countries exhibit underwriting cycle in the overall property-liability insurance business as well as the Fire insurance and Motor insurance lines. Japan is the only country having a cycle in the Marine insurance line. No cycle is found for other lines of business in all the five countries. The mean cycle length for the Motor insurance in our study is 6.85 years. This is similar to the 7.09 years found by Cummins and Outreville (1987) and 6.52 years by Lamm-Tennant and Weiss (1997) . The overall results suggest that underwriting cycles are present in all the Asian countries tested and in at least one line. Therefore, the empirical evidence largely supports the existence of the underwriting cycle in Asia.
Analysis of Changes in Premium Levels
To examine the causes of the underwriting cycle under the rational expectations /institutional intervention hypothesis, we performed the tests for all countries combined and individual country separately.
We examine whether the underwriting cycles in Asia are caused by common or different factors.
All countries. Table 3 presents the results of the generalized least squares regression analysis of equation (3) for years from 1970 through 1995. The results are based on overall premium changes for the five countries and for the four major lines of business. These lines were included in the analysis so that we can investigate whether the independent variables affect the premium changes of different lines differently. The results reported in Table 3 show that changes in the overall premium level are not significantly related to the changes in one-, two-and three-year lagged losses at all. Similarly, the changes in the overall premium level are also not significantly related to the changes in the stock price index and discount rate. However, the coefficient of the changes in the real GDP is found to be significant at the one percent level (see below for detailed discussion and implications).
Changes in the one-and two-year lagged losses and the stock index are found to be significantly related to the changes in the premiums of Fire and other lines. However, the coefficient of the one-year lagged losses in the other lines is negative. The changes in the premiums of the Marine, Aviation and Transit business are significantly related to the changes of two-and three-year lagged losses and discount rate, while changes in the Motor premiums are only significantly positive related to the discount rate. The explanatory power of the model for the aggregate premiums and the by-line premiums is about forty percent.
Generally, except for the Fire line, the results of our study are rather different from the results of Lamm-Tennant and Weiss (1997) . For example, variables like changes in the one-and two-year lagged losses are significant in their study but are generally less so in our study. These differences could reflect two possibilities: the premium changes in Asian countries might be related to longer lagged losses or the changes might not be consistently related to any lagged losses at all. Further research on the relationship between changes of premium in Asia and longer lagged losses is needed to affirm these possibilities. More importantly, the results regarding the changes in the lagged losses are not consistent with those of Venezian (1985) and Cummins and Outreville (1987) . Specifically, the results do not provide any support for the hypothesis that composite regulatory, accounting and data collection lags have caused the Asian underwriting cycle. Nonetheless, this conclusion could change if rate regulation and policy period length, which are not included in our model due to the lack of data, are found to be significant in the future research. Individual country. Table 4 reports the results of the generalized least squares regression analysis for individual country samples. The purpose is to ascertain whether factors such as changes in discount rates, stock price index, and real GDP affect premium changes differently among the five countries. The results in Table  4 generally suggest that changes in the lagged losses do not explain the changes in the premiums of Asian countries. Only the changes in the one-year lagged losses in South Korea and Japan are significant at the five percent level. The other two prior losses are not significant in all five countries. Similar to the results for all five countries combined, the coefficients for changes in the real GDP are found to be significant in Malaysia (one percent level), Singapore, and South Korea (both at the five percent level). This result is not surprising. For example, the economic recession in 1985 to 1986 and slowdown in 1993 coincided with the two most recent underwriting cycles in Singapore. This result may have important implications to the three countries. For example, the recent downturn in the Singapore economy and in the region may signal the beginning of a new cycle soon. Therefore, local insurers and insurance buyers should be prepared for the next trough of the underwriting cycle, which is likely to be around the year 2000, if the past cycle trend continues (Chen 1997) . This is because the last trough happened in the year 1993 and the cycle period in Singapore is calculated to be about seven years. Similar implications can be drawn for Malaysia and South Korea, whose premium changes are also significantly affected by their real GDP (see Table 4 ).
On the other hand, although we find a significant relationship between the changes in the real GDP and changes in the overall premiums, no such relationship was suggested by Lamm-Tennant and Weiss (1997) . The difference could be due to the fact that Asian economies are still very much at the growth stage and are essentially growing at a much faster pace than their Western counterparts. Consequently, the overall insurance premiums in Asian countries should be more reactive to changes in their economic activities.
The coefficients for the changes in the stock index are found to be significant in Japan (five percent level) and Malaysia (ten percent level). Interestingly, most of our coefficients for the changes in the stock index are positive and do not conform to the prior expectations. Nevertheless these results are generally similar to those for Japan by Lamm-Tennant and Weiss (1997) . Such results are consistent with the fact that there is a savings component in some lines of Japan propertyliability insurance. That is, as investment opportunities improve, policyholders may accept higher premiums if this increase in premium is regarded as an addition to the savings component of the policy. However, due to inadequate information on the so called 'savings component' in the Asian property-liability insurance business, this explanation perhaps should be viewed as tentative.
Changes in the discount rates are not significant in all five countries tested. The lack of significance for the changes in the discount rates are similar to the results obtained by Lamm-Tennant and Weiss (1997) . However, these results are not consistent with previous studies which found significant relationships between the underwriting cycle and interest rates in non-Asian countries (Wilson 1981; Smith 1989; Fields and Venezian 1989; Haley 1993; Doherty and Kang 1988; Doherty and Garven 1992) . We suspect that the effect of interest rate changes on insurance premiums might have already been captured by the changes in the stock price indices due to the inherent relationship 12 between interest rates and stock prices (i.e., when interest rates fall, stock prices will rise due to the lower costs of doing business and vice versa). This perhaps, could be the explanation for the 12 As a brief check for multicollinearity, we examined the pair-wise correlation coefficients between the discount rate and stock index for all the five countries and found that they are rather low. The highest correlation coefficient found, which is in Taiwan, is only 0.68. Hence we do not see the presence of multicollinearity as alarming.
positive relationship between the changes in the stock prices and changes in the premiums, as discussed earlier. Therefore, a significant positive relationship between changes in the stock prices and premiums could imply a significant negative relationship between changes in the discount rates and premiums.
The explanatory power of the model based on individual country data is good except for Taiwan. The R 2 ranges from 0.41 for Japan to 0.57 for Malaysia. The explanatory power of the model for Taiwan is only at twenty-six percent. As compared to the results of Lamm-Tennant and Weiss (1997) , the explanatory power of our model for the overall and by-line business is relatively lower (average R 2 of about 0.40 versus 0.68). The difference is expected since variables such as industry concentration, rate regulation, and catastrophic losses are not included in our model due to the lack of data.
CONCLUSION AND IMPLICATIONS
The main objective of this paper is to investigate the presence and causes of the underwriting cycle in Asia. Our study reveals several interesting findings. First, the results of the second-order autoregressive model largely support the existence of the underwriting cycle in Asia because underwriting cycles are found in at least one line of all the five Asian countries tested. Second, the analysis of premium changes provides some support for the rational expectations/institutional intervention hypothesis although it is not able to gather enough evidence for the hypothesis that composite data collection, regulatory, policy renewal and accounting lags have caused the underwriting cycle. Third, although there is little evidence to prove that the stock markets and interest rates have caused the underwriting cycle in Asia, the results seem to indicate that the underwriting cycles in Asian countries are mainly related to the pace of economic growth in these countries. Fourth, our results generally differ from those found for the developed countries by Lamm-Tennant and Weiss (1997) . This could be due partly to the fact that economic developments in developed countries are different from the Asian countries (excluding Japan). It could also be due partly to the different level of regulatory control prevailing in developed countries.
As Asia is deemed to continue as the engine of growth for the world economy when the recent currency turmoil is over (Davidson 1998) , our findings pertaining to the underwriting cycle in Asia would be useful to the existing insurers as well as those seeking to invest in the Asian insurance markets. One of the important findings from our study for the existing insurers and prospective entrants is that although the underwriting cycle does exist in Asia, the causes of it are different from those found in the developed countries. Therefore, they should take into account the differences when they enact measures to circumvent the detrimental effects of the underwriting cycle in Asia.
One of the shortcomings of this study is that, due to the lack of data and information on premium regulation and policy period, the analysis of premium changes in our study is not able to provide support for the hypothesis that the underwriting cycle is caused by the institutional lags as advocated by Cummins and Outreville (1987) . Further, only five Asian countries are included in our study, future research can extend the underwriting cycle test and analysis of premium changes to more Asian countries when data are available. The cycle length of each country could be further analyzed by using the cycle period analysis model proposed by Lamm-Tennant and Weiss (1997) . Future research in this area could be particularly interesting if there are differences in the institutional structure and regulatory oversight of the industry in Asian countries.
APPENDIX
Regression Results of Equation (1) 
